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PROBABLLLTY VS STATISTICS w

Probability —>P(THHTHH)

given model, predict data

Statistics
Ber(p =227 ) <: given data, predict model <:
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MAXIMUM LIKELTHOOD ESTIMATION (POISSON)

Let's say x4, X, ..., x, are iid samples from Poi(8). (might look like x; = 3,x, = 5,x; = 4,
etc.) What is the MLE of 6?

L(x|0) = l_[px(xl 8) = l_[ i:

i=1

Inl(x]|8)= Z[ 0 + x;In6 — In(x;")]

—lnL(xl 9) = Z -1+ —]

n n

1 g: Y
[ 1+—]—0—9—n+ X; -0 = —Exi
9 n

=1 i=1

O

Wln L(x|8) = Z [— ] < 0 - concave down everywhere
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RANDOM PICTURE



MAXIMUM LIKELTHOOD ESTIMATION (NORMAL)

z; ~ N(u,0%), p,0? both unknown







MAXIMUM LIKELTHOOD ESTIMATION (NORMAL)

z; ~ N(u,0%), u,o? both unknown

L | (z; — 61)?
InL ooy Znlfr,02) = —= In(2n6;) — ———2
nL(z1,%,. .., &n|01,02) ; 5 In(276>) %
— (zi — 61)
_ i —b6h
a—mlnL(xl,mg,...,mnWl,Og) = ;T = 0
- n
Likelihood o b = [Ym|in = =
surface | i=1
Sample mean is MLE of
population mean, again
2
61 In general, a problem like this results in 2 equations in 2 unknowns.

Easy in this case, since 0, drops out of the 3/00; = 0 equation |9



z; ~ N(pu,0%), p,o* both unknown

2 1 (IIJZ —01)2
In Ly 25, v y®nl0is 6 — ——=1n(270y) — ——
(71,72 |01,02) ;:1: 5 (2705) 20,
8 L 1 27 (.’1,’7:—91)2
—InL = E —_— =
802 n (fDl,.’EQ, a$n|91792) ~ 2271'02 =+ 20% 0

~~

Oy = (E?=1($z'—51)2)/n =

|

Sample variance is MLE of
population variance






